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L REAL PARTY OF INTEREST 

Applicant, Stanislaw R. Burzynski, is the real party of interest. 

II. RELATED APPEALS AND INTERFERENCES 

There are no related appeals or Interferences, known to the Appellant or Appellant's legal 
representatives, which directly affect, are directly affected by, or have any bearing on the 
Board's decision in the instant appeal. 

*** 

III. STATUS OF THE CLAIMS 

Claims 5-7, 9-15, 17, and 18 were cancelled by Amendment, in accordance with 37 
C.F.R. § 1.121(c), in the response, filed April 24, 2001, in reply to the Office Action dated 
January 30, 2001. Claim 1 was amended and new claims 19-23 were added by that same 
Amendment. 

Claim 16 is withdrawal from consideration as allegedly being drawn to a non-elected 
invention. 

Consequently, claims 1-4, 8, and 19-23 are on appeal. 

IV. STATUS OF AMENDMENTS 

No amendment was filed subsequent to the final rejection. Claims 1-4, 8, and 19-23 are 
on appeal and claims 1-4, 8, 16, and 19-23, as currently pending, appear in Appendix A. 
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V. SUMMARY OF THE INVENTION 

The invention claimed is drawn to a method for treating a patient afflicted with 
hypercholesterolemia or hypertriglyceridemia by administering, to the patient a composition 
comprising a therapeutically-effective amount of 3-phenylacetlamino-2,6-piperidinedione and/or 
derivatives thereof. 

The related art describes the in vitro use of compounds such as 3-phenylacetlamino-256- 
piperidinedione, and/or its hydrolysis products, to inhibit a single enzyme known to catalyze a 
reaction in the cholesterol biosynthetic pathway. (See, instant Specification, page 3, lines 18-22). 
Nevertheless, there was no suggestion that such compounds would prevent cholesterol synthesis 
in vivo , or otherwise cause a reduction serum cholesterol levels in vivo.. In contrast, the instantly 
claimed methods provide for dramatic reductions in the serum cholesterol and triglyceride levels 
of patients treated therewith. (See, the example in the Specification at page 16, line 26 through 
page 17, line 13.) 

VL ISSUES ON APPEAL 

The issues on appeal are: 

> Whether it is proper to reject claims 1-4, 8, and 19-23 under 35 U.S.C. § 103(a) as 
being unpatentable over alleged applicant admissions in the specification in view of 
U.S. Pat. No. 5,238,947 (hereinafter referred to as "Hendry et ai:\ even though the 
cited art provides no evidence or suggestion for the presently claimed methods. 
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> Whether, if read in context, the sentence in the specification at page 3, lines 18-23 
constitutes an admission that is was known in the art that 3-phenylacetyIamino-2,6- 
piperidinedione and its derivatives "may lower cholesterol levels", even though the 
subsequent sentence clearly conveys that the phrase was purely speculative. 

> Whether the fact that a compound is known to inhibit, in vitro, a single enzymatic 
step in the cholesterol biosynthetic pathway renders it obvious, as defined by 35 
U.S.C. § 103(a), that the compound is effective to treat hypercholesterolemia and/or 
hypertriglyceridemia in affected patients, even though there is no teaching or 
suggestion in the prior art which provides in vivo evidence that the compound has any 
effect on serum cholesterol or triglyceride levels. 

VII. GROUPING OF THE CLAIMS 

The patentability of claims 2-4, 8, and 19-23 stand or fall with that of independent 
claim 1 . 

VIIL ARGUMENT 

A. Rejection of claims 1-4, 8. and 19-23^ under 35 U.S.C. § 103(a), over alleged 
admissions of Applicant in view of Hendry et al. (U.S. Patent 8,238,947) . 

The Specification for the instant application recites inter alia that: 

[i]t has been known for some time that compounds such as 3-phenylacetylamino- 
2,6-piperidinedione and its hydrolysis products, such as phenylacetic acid, and 
salts, precursors, and analogs thereof (together, "3-phenylacetylamino-2,6- 
piperidinedione and its derivatives"), can block the formation of iso- 
pentenylpyrophosphate from 5-pyrophosphomevalonate, a reaction in the pathway 
of cholesterol biosynthesis; as a result, these compounds may lower serum 
cholesterol levels. Therefore, it was desirable to determine which, if any, of 
3"phenylacetylamino-2,6-piperidinedione and its derivatives can lower serum 
cholesterol levels , and thus can form the basis of a pharmaceutical composition 
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useful in treating or prevent hypercholesterolemia. Derivatives of 
3-phenylacetylamino-2,6-piperidinedione that exhibit such activity are disclosed 
herein. 

See, Specification page 3, lines 18-28, (emphasis added). This passage clearly indicates 



Applicant's position that, there was no teaching or suggestion, in the prior art, that any of the 



recited compounds would be effective to treat or prevent hypercholesterolemia, although it was 



known that derivatives of 3-phenylacetylamino-2,6-piperidinedione could inhibit a single 

enzymatic step in the cholesterol biosynthetic pathway. 

In contrast, it is the Examiner's position that the passage above constitutes an admission 

that it was known in the prior art that the recited compounds "may lower serum cholesterol 

levels." Furthermore, the Examiner contends that this alleged admission, when taken in view of 

Hendry a/, renders the appealed claims obvious within the meaning of 35 U.S.C. § 103(a). 

Specifically, the Examiner argues that: 

One of ordinary skill in the art would have been motivated to combine these 
teachings in order to employ phenylacetylglutamine sodium in a method of 
treating or inhibiting hypercholesterolemia because phenylacetylamino-2,6- 
piperidinedione [sic] is known to be hydrolyzed in a host in vivo to produce 
phenylacetylglutamine. Therefore, similar antihypercholesterolemic effects in the 
host (i.e. affected patient) for both compounds would reasonably be expected. 
Given the current state of the art, determining the active ingredient dosage level is 
well within the Skilled Artisan's purview and the benefits of achieving such 
maximization obvious, to said Skilled Artisan. The optimization of amounts of 
active ingredients to be employed is considered within the skill of the artisan. 

See, August 14, 2001 Office Action, final paragraph of page 4. Applicant traverses. 
The Court of Appeals of the Federal Circuit has held that: 

[wjhere claimed subject matter has been rejected as obvious in view of a 
combination of prior art references, a proper analysis under § 103 requires, inter 
alia, consideration of two factors: (1) whether the prior art would have suggested 
to those of ordinary skill in the art that they should make the claimed composition 
or device, or carry out the claimed process; and (2) whether the prior art would 
also have revealed that in so making or carrying out, those of ordinary skill would 
have a reasonable expectation of success. See In re Dow Chemical Co., 837 F.2d 
469, 473, 5 U.S.P.Q.2d 1529, 1531 (Fed. Cir. 1988). Both the suggestion and the 
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reasonable expectation of success must be found in the prior art, not in the 
applicant's disclosure. Id. 

In re Vaeck, 947 F.2d 488, 493, 20 U.S.P.Q.2d 1438, 1442 (Fed. Cir. 1991). Applicant contends 
that, contrary to the standard established in Vaeck, the cited art provides no reasonable 
expectation for the success of the claimed methods. Moreover, even if the Examiner's position- 
that the passage recited supra constitutes and admission that it v^as known in the prior art that the 
claimed compounds may be useful for treating hypercholesterolemia— were conceded as being 
accurate (a position unequivocally disputed by Applicant), the combination of this alleged 
admission taken together with the teachings of Hendry et al simply does not provide a 
reasonable expectation of success for the instantly claimed invention. The mere fact that a 
compound is known to inhibit the in vitro, or even in vivo function of a single enzyme known to 
be involved in the highly complex and regulated cholesterol biosynthetic pathway, cannot 
possibly provide proof or a reasonable expectation that using similar compounds would lower 
serum cholesterol and/or triglyceride levels. In support of this position Applicant offers the 
following excerpt from a respected biochemistry textbook: 

[h]igh blood cholesterol (hypercholesterolemia), which results from the 
overproduction and/or underutilization of LDL [low density lipoprotein], is 
known to be caused by two metabolic irregularities: (1) the genetic disease 
familial hypercholesterolemia (FH); or (2) the consumption of a high cholesterol 
diet. FH is a dominant genetic defect that results in a deficiency of functional 
LDL receptors .... 

Donald Voet & Judith G. Voet, Biochemistry, Sec. 23-6: Cholesterol Metabolism 
655-656 (John Wiley & Sons, New York 1990) (emphasis in original). A copy of the title page 
and cited text pages is attached hereto as Appendix B. 

In view of the manifold factors which regulate serum cholesterol levels, which were well 
known to those of ordinary skill in the art at the time the application was filed. Applicant asserts 
that the combination of art cited by the Examiner fails to provide a reasonable expectation of 
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success. As indicated to the Examiner in Applicant's response, filed April 24, 2001, Applicant 
believes that, at worst (with regard to the patentability of the claims), the combination cited by 
the Examiner provides a "motivation to try" or to conduct further experimentation. See, pages 6 
and 7 of Applicant's April 24, 2001 response. Furthermore, the courts have been highly critical 
of the "obvious to try" standard. For example, in In re Lindell the court emphasized that: 
we have criticized the "obvious to try" test on several occasions .... 



Furthermore, applications of the "obvious to try" test would often deny patent 
protection to inventions growing out of well-planned research which is, of course, 
guided into those areas in which success is deemed most likely. These are, 
perhaps, the obvious areas to try. But resulting inventions are not necessarily 
obvious. Serendipity is not a prerequisite to patentability. Our view is that 
"obvious to try" is not a sufficiently discriminatory test. 

In re Lindell, 155 U.S.P.Q. 521, 523 (C.C.P.A. 1967). Additionally, the Court of Appeals of the 

Federal Circuit has described what is meant by "obvious to try" when it stated that: 

[a]n "obvious-to-try" situation exists when a general disclosure may pique the 
scientist's curiosity, such that ftirther investigation might be done as a result of the 
disclosure, but the disclosure itself does not contain a sufficient teaching of how 
to obtain the desired result, or that the claimed result would be obtained if certain 
directions were pursued. See generally In re O'Farrell, 853 F.2d 894, 903, 7 
U.S.P.Q.2d 1673, 1681 (Fed. Cir. 1988) (defining obvious-to-try as when prior art 
gives "only general guidance as to the particular form of the claimed invention or 
how to achieve it"). 

In re Lilly & Co., 14 U.S.P.Q.2d 1741, 1743 (Fed. Cir. 1990). Applicant believes that Lindell 
and Lilly, are directly on point with respect to the facts of the instant case. 

Applicant concedes, and the Specification recites, that it was known that that derivatives 
of 3-phenylacetylamino-2,6-piperidinedione could inhibit, in vitro, the enzymatic activity of one 
of the proteins involved in the synthesis of cholesterol. However, this information can only be 
viewed as sufficient to, in the language of Lilly cited above, "pique the scientist's curiosity, such 
that fiirther investigation might be done as a result of the disclosure" As held by the court in 
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Lindell this level of disclosure is insufficient to render obvious the result of subsequent "well 
planned" research. 

Thus, in the instant case. Applicant knew that th^derivatives of 3-phenylacetylamino- 
2,6-piperidinedione had been shown to inhibit, in vitro, the activity of a single enzyme knovra to 
be involved in the biosynthesis of cholesterol (specifically, as discussed in part "B.", infra. 
Applicant knew that it had been reported that phenylacetate and some of is derivatives could 
inhibit the in vitro formation of {see, M. Costillo et al "Inhibition of chick brain 
cholesterogenic enzymes by phenyl and phenolic derivatives of phenylalanine", Neurochem. Int. 
vol. (1991)18:171-174., Exhibit C)). Applicant's previous work had demonstrated that 
phenylacetic acid is a breakdovm product of 3-phenylacetateylamino-2,6-piperidinedione. 
However, no one had demonstrated that 3-phenylacetateylamino-2,6-piperidinedione could 
block the formation of iso-pentenylpyrophosphate from 5-pyrophosphomevalonate. This 
knowledge motivated Applicant to speculate that 3-phenylacetateylamino-2,6-piperidinedione 
and/or its derivatives might be used as part of a therapy to help treat hypercholesterolemia and/or 
hypertriglyceridemia. Therefore, Applicant commenced a course of "well-planned research" to 
find out whether ''these compounds may lower serum cholesterol levels'' This endeavor included 
experiments to determine which, if any, of the described compounds could be used safely and 
effectively as part of a treatment to ameliorate one or both of these conditions, in afflicted 
patients. Subsequently, through the use of carefully planned and monitored experiments, such as 
the one described at pages 16 and 17 of the Specification, Applicant discovered that the claimed 
compounds are efficacious for reducing elevated cholesterol and/or triglyceride levels. 

In view of the reasoning and case-law presented above. Applicant believes that the 
Examiner's final rejection of claims 1-4, 8, and 19-23, under 35 U.S.C. § 103(a), as being 
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obvious over Applicant's alleged admission taken in view of Hendry et al fails to establish a 
prima facie case of obviousness and should therefore be reversed. Furthermore, Applicant 
believes that the rejection should be reversed regardless of whether or not the Examiner's 
characterization of the alleged admission is finally determined to be accurate. 

B. Status of statement alleged to be an admission . 

The Examiner has alleged that page 3, lines 18-23 of the instant Specification, which 
recites: 

[i]t has been known for some time that compounds such as 3-phenylacetylamino- 
2,6-piperidinedione and its hydrolysis products, such as phenylacetic acid, and 
salts, precursors, and analogs thereof (together, "3-phenylacetylamino-2,6- 
piperidinedione and its derivatives"), can block the formation of iso- 
pentenylpyrophosphate from 5-pyrophosphomevalonate, a reaction in the pathway 
of cholesterol biosynthesis; as a result, these compounds may lower serum 
cholesterol levels. 

constitutes and admission that it was known in the prior art that the compounds recited in the 
pending claims "may lower serum cholesterol level." See, paragraph at the bottom of page 4 of 
the Office Action mailed January 31, 2001. In response to this allegation Applicant points out 
that the sentences which immediately follows the above quotation recite: "[tjherefore, it was 
desirable to determine which, if any, of 3-phenylacetylamino-2,6-piperidinedione and its 
derivatives can lower serum cholesterol levels, and thus form the basis of a pharmaceutical 
composition useful for treating or preventing hypercholesterolemia. Derivatives of 3- 
phenylacetylamino-2,6-piperidinedione that exhibit such activity are disclosed herein.'' These 
sentences makes it clear that the recitation that "these compounds may lower serum cholesterol 
levels" is merely speculative and was the basis for the Applicant's research that led to the 
claimed invention. Moreover, the phrase "as a result, these compounds may lower serum 
cholesterol levels'' (Id) is set-off firom the remainder of the sentence by a semi-colon. Thus it is 



H: 469877{@2K50n.DOC) 



9 



Applicant's position that both the statement's punctuation and its context indicate a distinct 
demarcation between what was known in the related art and what was known only by the 
Inventor. 

Furthermore, while the specification does recite the phrase "[i]t has been known for some 
time" {Id. .), the specification provides no suggestion as to who possessed this information. It is 
Applicant's position that this phrase-which is part of the paragraph providing the transition 
between the "Description of the Related Art" and "Summary of the Invention" sections— was 
only meant to convey th^^lTwas^^k^ in the "related"'art--that the phenylacetic acid, and 
analogs thereof, could block enzymatic activity in vitro {see, page 5 of the response filed April 
24, 2001). Consequently, Applicant asserts that the ability of the compounds identified in the 
present claims to lower serum cholesterol levels was known only to Applicant and that this 
ability was discovered as a result of the research which led to the instantly claimed invention {see 
paragraph bridging pages 5 and 6 of the response filed April 24, 2001). 

In reply to assertions, analogous to those above, Examiner alleged that: 

Applicant's admissions do not address the presence or absence of a host, neither is 
there any mention if in vitro versus in vivo application or employment of these 
compounds. Therefore, applicant's remarks regarding mere in vitro enzyme 
blockage in the prior art as represented by his admissions in the specification are 
unpersuasive. 

See, Office Action dated August 14, 2001, page 5, first paragraph. 

While Applicant concedes that the passage may not explicitly recite in vitro versus in 
vivo use; the fact that this text refers to in vitro use is undeniably implicit in a plain language 
reading of the passage, when read in its context. Furthermore, Applicant believes that the 
characterization that the admission is part of the prior art is improper. Nowhere, does the 
Specification characterize the phrase ''as a result, these compounds may lower serum cholesterol 
levels'"' as being part of the "prior art". Additionally, the Examiner's characterization runs 
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contrary to current case law precedent. In In re Nomiya, 509 F.2d 566, 184 U.S.P.Q.2d 607, 610 
the court found that Figures, in the Application, which were specifically labeled as "Prior Art" 
constituted an admission that what was pictured was prior art. In contrast, in the present case, \f 
Applicant has made no such admission. Nowhere has Applicant characterized the possibility that \ 




the compounds described in the claims could lower serum cholesterol levels as being part of the y / 
"prior art". ^ >r > 



In addition, the Court of Appeals of the Federal Circuit has specifically held that "a 



patent applicant's statement of the purpose of the work is not prior art." In re Dow Chemical ^ 
Co,, 5 U.S.P.Q.2d 1529, 1531 (Fed. Cir. 1988). It is Applicant's position that the Examiner's ^ 
rejection, which depends on the alleged admission, has precisely the effect proscribed by In re 
Dow Chemical Co. Accordingly, this characterization is improper and cannot, legitimately, be 
used to support a rejection of the appealed claims under 35 U.S.C. § 103(a). 

As further evidence in support of Applicant position, submitted herewith, as Exhibit C, is 
the scientific article which is summarized by the alleged admission (i.e., M. Costillo et aL 
"Inhibition of chick brain cholesterogenic enzymes by phenyl and phenolic derivatives of 
phenylalanine", Neurochem. Int. vol. (1991)18:171-174, referred to hereinafter as "Costillo et 
aV). Significantly, Costillo et al describes only the use of phenylacetate-and a limited number - J 
of related phenyl and phenolic compounds-to cause the in vitro inhibition of mevalonate \ 
5-pyrophosphate (MVAPP) decarboxylase derived from chick brain or liver. See, Costillo et al. 
page 171, right colunm. There is nothing in Costillo et al. which teaches or suggest that the ^ 



compounds described in the present claims may be used to lower serum cholesterol levels in 



^ 7 



patients afflicted with hypercholesterolemia. 



' MVAPP is the enzyme which catalyzes the conversion of 5-pyrophosphomevalonate to 
iso-pentenylpyrophosphate. 
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In view of Exhibit C and the arguments presented above. Applicant contends that the 
Examiner's characterization of the disputed phrase has been unequivocally refuted. There is no 
evidence or case law which supports the Examiner's position that the disputed phrase constitutes 
an admission which could be interpreted to mean that it was known in the prior art that "these 
compounds may lower serum cholesterol levels." 

Furthermore, regardless of the final determination regarding the meaning of the disputed 
passage, it is clear that the Applicant has not conceded that it was knovra that cholesterol 
synthesis is inhibited or that serum cholesterol levels ^ lowered by treatment with the 
compounds described in the claims. 

In summary, it is Applicants position that when read in context, the alleged admission 
cannot reasonably be construed to mean that 3-phenylacetylamino-2,6-piperidinedione and/or its 
derivatives was/were known to block the enzymatic conversion of 5-pyrophosphonmevalonate to 
iso-pentenylpyrophosphate in vivo : nor that these compounds would be useful to treat 
hypercholesterolemia or hypertriglyceridemia. Accordingly, the rejection of the claims under 35 
U.S.C. § 103(a) is predicated on an improper characterization of the Applicant's Specification 
and should be reversed. 

C. Disclosure of In vitro activity does not render In vivo function obvious 

As discussed above, it is Applicant's position that the prior art describes only that 
derivatives of 3-phenylacetylamino-2,6-piperidinedione can inhibit, in vitro, the function of one 
specific enzyme, which enzyme is knovm to be involved in the biosynthesis of cholesterol. As 
noted, supra, the Examiner contends that the Applicant has admitted that these compounds are 
known to inhibit this enzymatic step in vivo (a position which Applicant adamantly disputes). 
Nevertheless, the Examiner has stated that: 
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even if applicant's admission in the specification regarding the prior art were 
Hmited to in vitro enzyme activity, it is well known in the pharmaceutical art that 
the purpose of in vitro experimentation with pharmaceutical activities is to 
ultimately administer the active composition in vivo to an affected host/patient for 
some sort of therapy. This sort of testing is conventional in the pharmaceutical 
art... Therefore one of ordinary skill in the art would have reasonably believed 
that 3-phenylacetylamino-2,6-piperidinedione and its derivatives known to block 
a specific step in the cholesterol biosynthetic pathway and in turn block 
cholesterol synthesis resulting in lowering of blood cholesterol levels .... 

See August 14, 2001 Office Action, page 5. Applicant traverses. 

Applicant unreservedly agrees with Examiner's statement that the "purpose of in vitro 
experimentation with pharmaceutical activities is to ultimately administer the active composition 
in vivo to an affected host/patient for some sort of therapy." Id (emphasis added). However, 
Applicant, asserts that this very language describes the quintessential "obvious to try"'paradigm. 
Applicant, contends that by teaching only that a certain compound has in vitro inhibitory activity 
against a single enzyme in the cholesterol biosynthetic pathway, a prior art reference cannot do 
more than pique a scientist's curiosity and motivate further investigation, which is the definition 
of "obvious-to-try" provided by In re Z/Z/j^.^^It-^is^we^^ in the pharmaceutical arts that in 
vitro identification of a promising "lead" compound is merely the beginning of the long and 
expensive process of developing a safe and efficacious treatment. Furthermore, it is also well 
known that the overwhelming majority of "lead" compounds fail to yield desirable results in 
subsequent animal and/or clinical trials. 

Consequently, Applicant contends that the Examiner has, at most, merely asserted that 



the claimed invention is obvious. The Examiner has provided no evidence in support oflHis 



-assertion. Thus, the Examiner has provided insufficient grounds for rejection, given that the 

Court of Appeals of the Federal Circuit recently held that: 

[a]s an administrative tribunal the Board clearly has expertise in the subject matter 
over which it exercises jurisdiction. This expertise may provide sufficient support 
for conclusions as to the peripheral issues. With respect to core factual findings 
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in a determination of patentability, however, the Board cannot simply reach 
conclusions based on its own understanding or experience~or on its assessment of 
what would be basic knowledge or common sense. Rather the Board must point 
to some concrete evidence in the record in support of these findings. 

In re Zurko, 258 F.3d 1379, 1389, 59 U.S.P.Q.2d 1693 (Fed. Cir. 2001). Consequently, 
Applicant contends that, contrary to the holding in Zurko, the Examiner has provided no 
evidence, which teaches or suggests that a known in vitro function for a given compound renders 
it obvious that the same compound will have any specific effect in vivo or that a treatment based 
on the compound would have a reasonable expectation of success. Instead, the Examiner has 
merely indicated that it is common to use in vitro results as motivation for further investigation. 

Furthermore, Applicant argues that even if the Examiner's position were conceded (i.e., 
that the Specification provides an admission that it was knovm that 3-phenylacetylamino-2,6- 
piperidinedione and/or its derivatives may inhibit the enzymatic conversion of iso- 
pentenylpyrophosphate to 5-pyrophosphonmevalonate in vivo), this would constitute evidence 
only sufficient to render the claimed invention "obvious-to-try". As noted in the biochemistry 
text section cited above, the metabolic processes which contribute to and govern serum 
cholesterol levels are complex and do not depend solely on cholesterol biosynthesis rates 
(e.g., cholesterol levels also depend on the rate of clearance by liver enzymes). Thus, even if the 
Specification is, improperly, construed as an admission that it was know that the compounds, 
used in the claimed methods, may inhibit cholesterol synthesis in vivo, this still only renders the 
claims "obvious-to-try." Taken either alone, or in conjunction with the other cited art, such an 
admission does not provide a "reasonable expectation" that the claimed methods would succeed. 
Furthermore, contrary to the requirement set out in Zurko, the Examiner has provided no 
evidence, beyond mere assertion, that it would have been obvious to succeed. 
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For the reasons argued above Applicant asserts that, regardless of how the Specification's 
alleged admission is construed, the cited art does not render the claimed invention obvious. 
Consequently, the Examiner's objection is untenable and should be reversed. 

IX. CONCLUSION 

For all of the reasons explained, above, Applicant contends that the Examiner has not 
established a prima facie case for obviousness of the appealed claims with respect to the cited 
art. The Examiner has both grossly misinterpreted the Specification and then used that 
misinterpretation to reject the appealed claims. The Examiner has thus stacked unsupported 
factual inference upon unsupported factual inference. Firstly, without any evidence or rationale 
to support her position, the Examiner has inferred, despite Applicant's assertions to the contrary, 
that one of ordinary skill would have interpreted the Specification as comprising an admission 
that it was known that the compounds described in the claimed methods would inhibit 
cholesterol synthesis in vivo. See, August 14, 2001 Office Action. Secondly, based on the first 
inference, the Examiner has inferred that one of ordinary skill in the art would reasonably 
believed that the claimed invention would be effective. 

Applicant contends that, contrary to the standard established in Zurko, the Examiner has 
failed to provide evidentiary support for either of the described inferences. Thus, the Examiner 
has failed to establish a prima facie case of obviousness. 
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Therefore, Applicant believes that the rejection of the appealed claims, as being obvious under 
35 U.S.C. § 103(a), is improper and should be reversed. 



Respectfully submitted, 

Matthew L. Madsen 
Reg. No. 45,594 

HOWREY SIMON ARNOLD & WHITE, LLP Agent for Applicant 
750 Bering Drive 
Houston, Texas 77057-2198 
(713) 787-1400 

Date: /^<^rck I; ^QQ^L 
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APPENDIX A 

(Pending Claims) 



WHAT IS CLAIMED IS: 



1 . (Twice Amended) A method for the treatment or inhibition of hypercholesterolemia or 
hypertriglyceridemia in an affected patient, comprising the step of: 

administering to the patient a composition comprising a therapeutically-effective amount 
of a compound of either Formula I: 

a) Formula I 

O 



R 
-C 
R 




OM 



wherein R and Ri are independently selected from the group consisting of H, lower 

alkoxy (Ci-e), or lower alkyl (Ci-e); R2 is selected from the group consisting of 
aryl (C6-12) and substituted aryl; M is hydrogen, sodium, potassium, ammonium, 
diethanolamine, cyclohexylamine, a naturally-occurring amino acid of MW less 
than 500 kD, lower alkyl (Ci-e), cycloalkyl, or aryl (C6-12); and n is 0-5; 

b) Formula III: 

Formula III 
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wherein R and Ri are independently selected from the group consisting of H, lower 

alkoxy (Ci-e), or lower alkyl (Ci.6); R2 is selected from the group consisting of 
aryl (C6-12) and substituted aryl; M is hydrogen, sodium, potassium, ammonium, 
diethanolamine, cyclohexylamine, a naturally-occurring amino acid of MW less 
than 500 kD, lower alkyl (Ci-e), cycloalkyl, or aryl (C6-12); and n is 0-5; 

c) Formula IV: 

Formula IV 



wherein R and Ri are independently selected from the group consisting of H, lower 

alkoxy (Cue), or lower alkyl (Ci-6); R2 is selected from the group consisting of 
aryl (C6.12) and substituted aryl; M is hydrogen, sodium, potassium, ammonium, 
diethanolamine, cyclohexylamine, a naturally-occurring amino acid of MW less 
than 500 kD, lower alkyl (Ci-6), cycloalkyl, or aryl (C6.12); and n is 0-5; or, 
d) any combination thereof. 

2. The method of claim 1 , wherein in said composition M is hydrogen, potassium or 
sodium; n is 0-2; R and Ri are independently selected from the group consisting of H and C3H7; 
Ri is selected from the group consisting of H, CH3, CH3-O-, C2H5, and C3H7; and R2 is an aryl 
(C6.12) or a substituted aryl selected from the group consisting of Formula II: 




Formula II 
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, wherein X is a halogen, lower alkyl (Ci.6), lower alkoxy {C\.e), cycloalkyl, cycloalkoxy, 
aryl (€6.12), substituted aryl or hydroxy and n is 0, 1,2, 3, or 4. 

3. The method of claim 2, wherein said therapeutically-effective amount is from 20 
mg/kg/day to 2500 mg/kg/day. 

4. The method of claim 1 , wherein said composition further comprises at least one 
pharmaceutically-acceptable carrier, diluent, or excipient. 

8. The method of claim 2, wherein said composition further comprises at least one 
pharmaceutically-active carrier, diluent, or excipient. 

16. The method of claim 2, wherein said composition comprises an effective amount of 
phenylbutyric acid, phenylbutylglutamine, isophenylbutylglutamine or pharmaceutically 
acceptable salts thereof 

19. (New) The method of claim 1, wherein the compound of Formula I is the sodium salt of 
phenylacetylglutamine, the compound of Formula III is the sodium salt of 
phenylacetylisoglutamine, and the compound of Formula IV is the sodium salt of phenylacetate. 

20. The method of claim 1, wherein said therapeutically-effective amount is from 20 
mg/kg/day to 2500 mg/kg/day. 

21. The method of claim 1, wherein the compound of Formula IV is phenylacetic acid, a 
pharmaceutically acceptable salt of phenylacetic acid, or mixtures thereof. 
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22. The method of claim 1, wherein the compound of Formula I is phenylacetylglutamine, a 
pharmaceutically acceptable salt of phenylacetylglutamine, or mixtures thereof 

23. The method of claim 1, wherein the compoimd of Formula III is 
phenylacetylisoglutamine, a pharmaceutically acceptable salt of phenylacetylisoglutamine, or 
mixtures thereof 



H:469877(@2K501!.DOC) 



APPENDIX B 



H:469877(@2KS01I.DOC) 



lOC HEMI STRY 



DONALD VOET 

University of Pennsylvania 

JUDITH G. VOET 

Swarthmore College 



Illustrators: 
IRVING GEIS 
JOHN AND BETTE WOOLSEY 
PATRICK LANE 




WILEY 



JOHN WILEY & SONS 
New York • Chichester • Brisbane • Toronto • Singapore 



Chapter 23. Lipid Metabolism 



HMG-CoA reductase and [cAMP] places HMG-CoA re- 
ductase activity and thus cholesterol biosynthesis under 
hormonal control Insulin, which decreases [cAMP], 
stimulates cholesterol bios3mthesis. Glucagon, which 
increases [cAMP], inhibits it. These effects are consistent 
with the actions of insulin and glucagon on other meta- 
bolic pathways in liver, such as glycolysis, glycogen syn- 
thesis and breakdown, gluconeogenesis, and fatty add 
biosynthesis and breakdown (Sections 17-3F and 23-5). 
The modification/demodification system is also in- 
fluenced by the presence of LDL- cholesterol and me- 
valonolactone (an internal ester of mevalonate that is 
hydrolyzed to mevalonate and metabolized in the cell), 

HsC^ CH2 — CH2 

c o 

/\ / 

HO CH2— 

O 

Mevalonolactone 

which inhibit HMG-CoA reductase activity by stimulat- 
ing its phosphorylation. Research is actively underway 
to determine how this process occurs. 

LDL Receptor Activity Controls Cholesterol 
Homeostasis 

LDL receptors clearly play an important role in the 
maintenance of plasma LDL -cholesterol levels. In nor- 
mal individuals, about one half of the IDL formed from 
the VLDL reenters the liver through LDL receptor - 
mediated endocytosis (IDL and LIDL both contain apoli- 
poproteins that specifically bind to the LDL receptor; 
Section 1 1 -4B). The remaining IDL are converted to LDL 
(Fig. 23-49fl). The serum concentration of LDL therefore 
depends on the rate that liver removes IDL from the circu- 
lation which, in turn, depends on the number of functioning 
LDL receptors on the liver cell surface. 

High blood cholesterol (hypercholesterolemia), 
which results from the overproduction and/or tmder- 
utilization of LDL, is known to be caused by two meta- 
bolic irregularities: (1) the genetic disease familial hy- 
percholesterolemia (FH); or (2) the consumption of a 

Figure 23-49 

Liver LDL receptors control plasma LDL production and 
uptake, (a) In nomial human subjects. VLDL is secreted by 
the liver and converted to IDL in the capillaries of the 
peripheral tissues. About one half of the plasma IDL particles 
bind to the LDL receptor and are taken up by the liver. The 
remainder are converted to LDL at the peripheral tissues. 
(b)\r\ individuals with familial hypercholesterolemia (FH), liver 
LDL receptors are diminished or eliminated because of a 
genetic defect, (c) In nomial individuals who ingest a high 
cnolesterol diet, the liver is filled with cholesterol, which 
^presses the rate of LDL receptor production. Receptor 
deficiency, whether of genetic or dietary cause, raises the 
plasma LDL level by increasing the rate of LDL production 
end decreasing the rate of LDL uptake. [After Goldstein J. L. 
and Brown, M. S.. J. Upid Res. 25, 1457 (1984).] 



(a) Normal 




(c) High cholesterol diet 




lipase 
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high cholesterol diet. FH is a dominant genetic defect 
that results in a deficiency of functional LDL receptors 
(Section 11 -4C). Homozygotes for this disorder lack 
functional LDL receptors so that their cells can absorb 
neither IDL nor LDL by receptor -mediated endocy- 
tosis. The increased concentration of IDL in the blood- 
stream leads to a corresponding increase in LDL which 
is, of course, underutilized since it cannot be taken up by 
the cells (Fig. 23-49b). FH homozygotes therefore have 
plasma LDL -cholesterol levels three to five times 
higher than average. FH heterozygotes, which are far 
more common, have about one half of the normal num- 
ber of functional LDL receptors and plasma LDL- 
cholesterol levels of about twice the average. 

The ingestion of a high cholesterol diet has an effect 
similar, although not as extreme, as FH (Fig, 23-49c). Ex- 
cessive dietary cholesterol enters the liver cells in chylo- 
micron remnants and represses the synthesis of LDL- 
receptor protein. The resulting insufficiency of LDL 
receptors on the liver cell surface has consequences sim- 
ilar to those of FH. 

LDL receptor deficiency, whether of genetic or dietary 
origin, raises the LDL level by two mechanisms: (1) in- 
creased LDL production resulting from decreased IDL 
uptake; and (2) decreased LDL uptake. Two strategies 
for reversing these conditions (besides maintaining a 
low cholesterol diet) have been tested: 

1. Ingestion of resins that bind bile acids thereby prevent- 
ing their intestinal absorption. Bile acids are normally 
efficiently recycled by the liver (Section 23-6C), 
Elimination of resin-bound cholesterol in the feces 
forces the liver to convert more cholesterol to bile 
acids than normal. The consequent decrease in the 
serum cholesterol concentration induces synthesis of 
LDL receptors (of course, not in FH homozygotes). 
Unfortunately, the decreased serum cholesterol level 
also induces the synthesis of HMG-CoA reductase, 
which increases the rate of cholesterol biosynthesis. 
Ingestion of bile add-binding resins therefore pro- 
vides oidy a 15 to 20% drop in serum cholesterol 
levels. 

2. Treatment with competitive inhibitors ofHMG-CoA re- 
ductase, notably the fungal products compactin and 
lovastatin (also called mevinolin; Fig, 23-50), so as to 
decrease the rate of cholesterol biosynthesis. Indeed, 
lovastatin has recently received cliiucal approval for 
the treatment of hypercholesterolemia. The resulting 
decreased cholesterol supply is again met by induc- 
tion of LDL receptors and HMG-CoA reductase. Lo- 
vastatin-treated FH heterozygotes nevertheless rou- 
tinely show a serum cholesterol* decrease of 30%. 

The combined use of these agents, moreover, results in a 
clinically dramatic 50 to 60% decrme in serum cholesterol 
levels. 




R = H Compactin 

R = CH3 Lovastatin (mevinolin) 

Figure 23-50 

Compactin and lovastatin. two potent inhibitors of HMG-CoA 
reductase. The structure of mevalonate is shown for 
comparison. 



C. Cholesterol Utilization 

Cholesterol is the precursor of steroid hormones and 
bile acids. Steroid hormones are grouped into five cat- 
egories: progestins, glucocorticoids, mineralocorti- 
coids, androgens, and estrogens. These hormones, as 
described in Section 34-4A, mediate a wide variety of 
vital physiological functions. All contain the four-ring 
structure of the sterol nucleus and are remarkably simi- 
lar in structure, considering the enormous differences in 
their physiological effects. A simplified biosynthetic 
scheme (Fig. 23-51) indicates their structural similarities 
and differences. We shall not discuss the details of these 
pathways. 

The quantitatively most important pathway for the ex- 
cretion of cholesterol in mammals is the formation of bile 
acids (also called bile salts). The major bile adds, cholic 
acid and chenodeoxy cholic acid, are synthesized in the 
liver and secreted as glycine or taurine conjugates (Fig. 
23-52) into the gallbladder. From there, they are se- 
creted into the small intestine where they act as emulsi- 
fying agents in the digestion and absorption of fats and 
fat-soluble vitamins (Section 23-1). An efficient recy- 
cling system allows the bile adds to reenter the blood- 
stream and return to the liver for reuse several times 
each day. The < 1 g • day"* of bile adds that normally 
escape this recycling system are further metabolized by 
microorganisms in the large intestine and excreted. This 
is the body's only route for cholesterol excretion. 

Comparison of the structures of cholesterol and the 
bile adds (Figs. 23-34 and 23-52) indicates that biosyn- 
thesis of bile adds from cholesterol involves (1) sahira- 
tion of the 5,6-double bond, (2) epimerization of the 
3j3-OH group, (3) introduction of OH groups into the 7a 
and 12a positions, (4) oxidation of C(24) to a carboxyl- 
ate, and (5) conjugation of this side chain carboxylate 
with glycine or taurine. 
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INHIBITION OF CHICK BR.A.1N CHOLESTEROGENIC 
ENZYMES BY PHENYL AND PHENOLIC DERIVATIVES OF 

PHENYLALANINE 

M. Casulvo, J IGLESIAS. M. F. Zajfra and E. Gaacia-Pekjegrin* 
I>cpanmci3i of Biochcmisir> and Molxular Bio)og>. Univcrsii> of Granada. 18071 Granada. Spain 

I Received in January J99C . accepted 9 April 1990} 

Abstrnc*— Phenylalanine and its phcny! mciaboliics produced s clear inhibitioD of chick brain mevalonaic 
5-pyrophosphatc decarboxylase, while mcvalonatc kina?^ and mcvalonate 5-phosphate kinase were not 
significantly affecied Phenolic derivatives produced a simil^ir or higher inhibitiot) ihan thai found in ihe 
pre&tnce of phenyl meuboliies. The inhibition was progressive wiih increasing coocenira lions of inhibiiors 
(1 .25-5.00 mM). Pbenylpynivaic and />-hydroxyphcnyl-ljftctflic were ihe mosi poicni inhibitors of decar- 
boxylase aciiviiy. Simultaneous supplcracntaiioTi of each roctaboliie at 0.25 mW conccnirarion produced 
a considerable inhibition of brain decarboxylase and 3-hydroxy-3-njeihylglutaryl-CoA reductase. Ai our 
knowledge this is the first repon on the ir viiro inhibition of both brain refrulatory enzymes of chol- 
eslcrojjcnesifi in phcnylkctonunc-like conditions. 



h is generally accepieo that pbenylketonuri& (PKU) 
is charaaerized b> the absence or deficiency ofhepatic 
phcnylaluninr hydroxyiasr (Knox. J 972). Thus, the 
coDversioD of phcnylalaninr lo tyrosini: is blcx:lccd. 
resuUinf it high tissue levels of phenylalanine and 
secondary- disturbances in its meiabolism, which are 
thought to be responsible for nnore o: less severe brain 
damage. Literature mentions a number of theories 
aboui the cause of this brain damage, some of them 
related with an impaired myelinaiion (Crome and 
Pare, )i has b<*r> suggested thai lipid metab- 

olism isabnomnal in PKV conditions fMerikes, 1967;. 
Several studies have demonsiraied a reduction ic the 
cholesterol level j o^ brain of PKU subjrci (Ciomc er 
al.. 1961; Gere; c/ aL 1967; although other authors 
have noi been able lo confirm Ihrse findings (Fooic 
e/a/.; 1965). 

Active synthesi.s of sierois is an imporuni feature 
of the developing central nervous system, coinciding 
>xith the process of myclination CW'ells and Ditimer. 
1967; Cu2ner and Davison, 1968; Bass ci ai. 1970J. 
The few studies concerned with the enzymauc regu- 
lation of choJesterogenesis in the developing brain 
*uve emphasized the role of ?-bydroxv-3-methvl- 
glutaryl-CoA (HMG-CoA) reductast CEC I.l.l.Mj, 
which is known to be £ major rate -limiting enzyme ir 
tijis bio^yntbctic pathway in other tissues (Siperstcin. 
3570; Schrocpfei. 19S1). aUhouiii. ciu cm.s;-iicc' of 
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secondary sites beyond mevalonic acid (MVA) for- 
mation has al.so been pTopos>^6 (Marcc ei aL, 1983, 
1986j. It; a previous paper (Marco et ai, 19W), we 
have rcponcd the induction of cxperimenta! PKU- 
likc conditions in chick embryo between 10-20 days 
of incubation by daily injection of phenylalanine and 
o-meihylphcnylalaninc, an inhibitor of hydroxylase 
without loxic cffcas on animal growth (Grccngard et 
ai, 1976), In these conditions, wr have found that 
onl>- brain mcvalonatc 5-pyrophosphate (MVAPP) 
decarboxylase (EC 4.1.1.33) activity was significantly 
inhibited a! the onset of royeiination (Alejandre ei al„ 
1983). However, when experimental hyper- 
phcnyialaninemia was induced in neonata» chick 
(Castjllc c: a!., J9i;Stji). 0 significan: inhibiiiou of 
brain and Lver HMC-CoA reductase and MVAPP 
dccarbo-ylase activities was observed (Castillo cr a'., 
]9S8b). corroborating the interference of hyper- 
phcnyiaianinctnii: with the cholesierogenic pathwax. 
Because of this, ir thij work wc have studied the eflfeci 
of phenyjalanins one iTf. derivaiives accumulated ir 
PKU on cliick brain cholesierogenic enzymes, show- 
ing fo- ibc first lime at in vitro inhibiiioD of both 
reductase and decarboxylase cerebral artviues bv 
thes* mscaboliteN. 

rXPERIMEN-fAl VROCEDt/KtS 

\>- »'qHMG-::o.^. f^. •'HIMVa lactone and f 1 - '^QMYA 
htctore v.cn fuppJicd by Amcrshar Interna I ional, 
AmcrstUHm. U.K Pheayiaiinine and ib mriaboJiics were 
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purchascQ^pba Sigma ChcmicaJ Co., St Louis. Mo.. U.S.A. 
All other reagents were analyticU yade. 

Newborn White Leghorn maJe chicks [Callus Jomestieus) 
uvere obtained from a eomisercial hatchery und maintained 
fed ei^ Uhiium oo a commercial diet (Senders A-OO) in a 
chamber with a light cycle from 00.00 to 21.00 h and con- 
trolled temperature (28°0. In our experiments. l>day-oW 
chicles were used. Chicks were killed by deuapiiation at the 
same time every day (10 a.m.). Enzyme preparations were 
obtained from bruins as previously described lor measure- 
ment of HMC-CoA reductase (Ramirez et ai, 1981) and 
MVA activaung enjrymes (Gonzaicz-Pacanowska ti ai. 
1981). Protein contents were determined by the method of 
Lowry WdA (1951). Enzyme preparations were preincubutcd 
lor 10 min with each metabolite tested. HMG-CoA reductase 
activity was measured ascniially ^ described by Shapiro ct 
al. i 1974) using [2- *H]MVA lactone as an internal stiindard, 
with modifications described by .AJejandre at ai (1981). 
Mcvalonaic phosphorylation and decarboxylation were 
measured as previously dcsci'ibed (Gonzalez- Pacanowska 
aL 19B5). Mevalonate 5-phosphaie (MVAP) and MVAPP 
were identified by paper chromatography and radioactivity 
was measured by liquid sciniillaiion (Marco ai. 1983). 
Total MVA kinase activity (EC 2.7.1.36) was measured by 
adding the amounts of MVAP and MVAPP formed during 
the rcjction to the amount of CO; fonned. Similarly, MVAP 
kinase (EC 2. 7 A 2) activity was measured by adding the 
amounts of MVAPP and CO; formed. MV.\PP decar* 
boxylasc activity was considered as the amount of CO; 



formelVEl the specific activities were expressed as DQio)/30r^- 
min per mg protein. 

The in vitro VP/ A phosphorylation and decar- 
boxylation by chick brain 1 05.000 ^supemaiunts were 
studied in the presence of phenylalanine and its metab- 
olites added at different concentrations. Table 1 shows 
that phenylalanine and its phenyl derivatives pro- 
duced a dear inhibition of MVAPP decarboxylase 
while the specific activities of MVA kinase and MVAP 
kinase were not significantly affected in ihcjic 
conditions. Therefore, differences observed in '""CO; 
produc:ion from [l-'*C] MVA could be only related 
with MVAPP decarboxylase. In all the cases studied, 
inhibition of decarboxylase activity was progressive 
with increasing concentrations of inhibitors (1.25- 
5.00 mM)- Phenylalanine and phcnyicthylajninc 
showed the lesser degree of inhibition. 

Tac effect of some phenolic conipounds on brain 
MVA phosphorylation and decarboxylation wa.^ also 
studied. Results in Tabic 1 show that o- and p- 
hydroxyphcnylacetatc as well as hydroxy phenyl - 



Tabic 1. Effcci of pbcnytalsnine .-ind illfferent phenyl and pK<rnolic derivatives on chicle bnin MVAPP 

dscarbotybie 



AddiMon5 


Conouacnctoii 


MVAPP decarboxylase 


Inhibition 




(mM) 


(qtdoWO min/mg proieia) 




None 








PheDyblajiice 


1.25 


K20 hO.fiO 






2.50 


11.79 + 0.61* 


19.2 




5.00 


I0.7<tt0,90* 


26.4 


Phmylpymvatc 


t.23 


a.88±Ll0** 


39.1 




2.J0 


7.38 i 1.00— 


49.4 




5.00 


4.I7±0.60-" 


71.4 


Phenybcciatc 


1.2^ 


11.46 ±0.51** 


21.4 




3.50 


10.46 + 0. 11"* 


23.3 




5.00 


5.33 ±0.30"" 


59.7 


Phenyl -lactate 


\25 


1 1.32±0.2I"- 


23.4 




2.50 


B.01+0.30-" 


45.1 


Phcnylcehylominc 


5.00 


7.08i0.2I"" 


51.5 


1.25 


12,18 + 0.52" 


16.5 




2,50 


11.75 + 0.51"" 


19.5 




5.00 


10,39±0.62" 


25.4 


o-HydroxypbcaylQcctaic 


1.25 


12,01 i0.4J" 


(T.6 




2.50 


946::0.J2"" 


35.2 


p-Hydro^yphcnybcctilc 


5.0O 




58.9 


1.25 


lO.[J + a.32-* 


30.5 




2.30 


9.f>8 >■ l.-it" 


37.8 


Hydro;iypheTiyMacuic 


5.00 


fl.43t0.32**« 


42.2 


1.25 


I2.3l*±0.12" 


111 




2.50 


6.90 ±0.01 


52.7 




5.00 


4.50tO.II*'* 


6y.2 



RcictioM vverc cimed out by incubating the enzyme pftiparations from l5^y-oul chicle braio is 
descnbed iO ExpcnmcDtal Proccdufci in the prcacncc of different compounds at the specified 
concemratjon. Results are means rSEM of four experimcntj with pools cf five animaJs 
•P< 0.05; -P< 0.005: 0.0005. 
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Fnenylalanine derivaiivcs and cholcsicrogcnic enzymes 1 7.* 

Tabic 2 Inhibition of chick brain MVAPPdecarboxyUne and HMG-CoA rcduciase in PKl-Ukc condiiiom 

MVaW' decarboxylase HMG-CoA reducu« 

Speci5; aclivjtv Inhibition Specific aciivity Inhibition 

(nnoi;30miD'Tnp proicinl (%1 (nmol.30 miu/mg proicinj (%) 

Coniro! 12.K()il.9b — 0.77iO.OI — 

Expcrimcnia^ cf>ndiiion> 7.44; 42.^ O.IBiO.O?* 7b.3 

In ihcN-e cxpcrimcnu; condiiions. rcaciioa> were carried out by ir»cubaiint ihc enzyme preparations obtained iVom 15-da>-otd chick 
bmifi M dcscriScd ir. txperimcnul Proccdurcj in ibe presence of all ihe phenyl and phenolit compounds prcvipu*)) assayed ai 
0.25 mM con centra lion each. KauXtt aa mc»n,NrSEM of ihrrc experiments wilh pooh of five animah. • f < 0.0.^; ** P < 0.O05. 



laciaic were inhibiiorv lo MV.APP* decarboxylase, 
while MVA kinase- and M VAP kinase were noi prac- 
licany affecied ai am conccniraiion assayed (1.25- 
5.00 mM). 

Comparison of the degree of M\'APP decar- 
boxylase inhibition at ihc difFcrem conditions assayed 
is shown in Table I . Ai low conccniraiion ( 1 .25 mM), 
phcnylpyruvaie was the more potent inhibiio: while 
phenylalanine had no efTeci on decarboxylase ac- 
Tivi') However, ai hiph conceniratior iS.OO mM) 
/vhydroxyphcnyl-laciaie showed a simiiur infiibiiorv 
efTeci 10 phenyloyruvaic, followed b\ phenylaceiaie 
anc- *:'-hydroxyphfcny]accialc. The lowesi differences 
beiweer/ the de^ircc ofinhibiiion observed a: difTereni 
inhibitor concentrations were found in the presence 
of phenyleihylaminc. 

In vicw^ of the inhibition ob'-ained b> each phenyl 
and phenolic compound at 1.25-5.00 mM con- 
ccntraiion. we have investigated the effec; or, the main 
rcf ulaioo cholesterogcnic cr^ymcs of h mixture of 
ihcTC meiaboHies in the same range a5 iha: of the 
bypcrphcnylalaninemic conditions. Tnus. the actjon 
of simultaneous suppJemeniation of C.25 mM inhibi- 
lon wa.<^ tested. Table : shows £ considerable inhi- 
bitior of brair; MX'APP decarboxylase in these exper- 
imenial condition^. Likewise, brain HMG-CoA 
reductase was alsr stron^I) inhibiicd in ins same cori- 
diiions i'TabU 2). 



u^scuss^o^ 

The inhibition of the sterol biosynthesis by phenyl 
«uid phenolic compounds had been prfviousiv 
rtpo.ned in ra; liver rP^aneanaihar and Ramasarma. 
J97?). The preserict of the aromatic nng and the car- 
tK3xy] group in z molecule appeared w be neces.wv 
for the inhibition. Tin site orinhibitior. wa^ suggested 
U>b- bclwe-^n Wi\'A auc isopL-nicny! prycipiu)s;.hait 
piffercnt phcny) derivaiivci. aisc mhibitsd M\'A 
JQcorporaiion inio nonsaponifiablc lipids in nil bruin 
wnogcnaies and 100.000 supenmiants PhenvJ- 
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pyruvate was the mosi poteni of the inhibitory com- 
pounds while phenylalanine per se had little cfTca on 
mevalonaie decarboxylation (Shah et ai, 1969). 

However, no information is available on the effect 
of phepyleibylamine and different phenolic metab- 
olites also accumulated in bniin as a consequence of 
the disturbances in the conversion of phenylalanine 
to tyrosine. Our results i;how thai inhibition observed 
by phenolic compounds was similar lo or higher than 
that found in the pre.sence of phenyl derivatives, li is 
importani to no:c that MVj4j>P decarboxylase is the 
one MVA-aciivating enzyme tha; was inhibited by the 
various compounds tested, corroborating its important 
role in the regulation orcholcstcrogenesis. 

On the other hand. i\ has been found thai pre- 
incubation of eniyme preparations with phenyl- 
pyruvate increased the dcgnx of inhibition boih in rai 
liver (Shama Bhai and Ramasarma. 1979) and in 
chick brain and liver (unpublished re.-iulT.s). Hence, the 
experiments de.<icrihed in this paper were done after 
prcmcubation with the inhibiiors for 10 min. 

In order to study thf influence of phenylalanine 
meiabohtes in conditions similar to those in exper- 
imental hyperphenylalanincmia fShama Bhai and 
Rama<;arma. 1979; Fulion a a!.. ?980). incubations 
were carried oui with tht- simultaneou.s addition of 
each meiaholiir a: s lower conccniration (0.2.*; mM) 
than tha: tcsicd m prrvioc- experiments To our 
knowledge, this is ihf firs: report on th: ir virro inhi- 
bition of iht main rveulaior^ enzyme.*^ of chol- 
csteropciiesi.-- ir thcb: conditions Our results also 
Show t preate: inhib.t.yr of HMG-CoA reductase 
thar tha-. o^MVaPP decarboxylase, suf^eesiing again 
2 secondtt.r> but importani rtguiai.ory Voh of decar- 
boxylasc in cholesterol synthesi.^ such as thai pre- 
viouslx described m other pbysiolopcal and patho- 
logical conditions iJabalquinto and Cardcmil 1981 - 
Marco a oL 198.^. 1986: Gonzaler-Pacanowska f] 
oL. mb. 1986: Iglesias ct ai. I9b9). 

Aikn,iwlcdpcmin('-TMs. work u^^.v yupponcd ir pan h\ 
gram from CAlCYT (121 9-W). 
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